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(54) Programmable controller 

(57) A programmable controller includes a first port 
9A for communicating with a first peripheral apparatus 
11 OA, a first interface portion 8A connected with the first 
port 9A, a second port 9B for communicating with a sec- 
ond peripheral apparatus 110B, a user program mem- 
ory 6 for storing a user program, a main processor 1 1 
for performing an operation according to the user pro- 
gram, and a sub processor 12 disposed so as to com- 
municate with the first interface portion 8A, the second 



interface portionSB and said main processor 11. The 
user program memory 6 is divided into at least two 
memory areas 6A.6B, and the sub processor 12 con- 
trols communication of the first port 9A and the second 
port 9B with the memory areas 6A.6B. A programmable 
controller convenient and efficient in trouble shooting is 
obtained by this invention. 
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Description 

BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

[0001 ] This invention relates to a programmable con- 
troller including a plurality of processors for performing 
sequence operations, which has a port and an interface 
portion for communicating with a plurality of peripheral 
apparatus, and enables editing programs and monitor- 
ing performances simultaneously. 

Description of Related art 

[0002] A programmable controller 101 having two 
processors for performing sequence operations in the 
prior art is disclosed in Fig. 9. 

[0003] As is disclosed, a central processing portion 10 
includes a main processor 1 1 , a sub processor 12 and 
a system program memory 7. The main processor 1 1 
and the sub processor 12 are connected through a bus 
20, and the system program memory (hereinafter sys- 
tem memory) 7 is connected with the bus B3 through a 
bus B4. Thus, either one of the main processor 1 1 and 
the sub processor 12 can access the system memory 7 
through the bus B3 and B4. The main processor 1 1 is 
connected not only to a data memory 5 through a bus 
B1 but also to a user program memory (hereinafter user 
memory) 6 through a bus B2. A system program of the 
sub processor 12 is stored in the system memory 7, a 
user program is stored in the user memory 6 and I/O 
data such as results of operations are stored in the data 
memory 5. The sub processor 1 2 is connected to a port 
9 through an interface portion 8 so as to communicate 
with a peripheral apparatus 110. Thus, the programma- 
ble controller 101 forms a programmable controller sys- 
tem together with input devices such as contacts, 
transducers or censors 1 (not indicated in Fig. 9) and 
with output devices such as relays, contactors, sole- 
noids or stepping motors 3 (not indicated in Fig. 9). 
[0004] In this related art, the main processor 1 1 is 
designed to operate or handle basic commands of sim- 
ple bit-operations such as ON-OFF commands for con- 
tacts or coils, while the sub processor 12 is designed to 
operate or handle complicated commands such as 
arithmetic commands or application commands other 
than the basic commands. The sub processor 12 also 
executes respondent operation for the peripheral appa- 
ratus 110 and internal operations for the commands 
from the peripheral apparatus 110. The peripheral 
apparatus 1 10 can communicate with the main proces- 
sor 1 1 through the port 9 and the interface portion 8 to 
the user memory 6, which enables to store a ladder-pro- 
gram composed thereby in the user memory 6 and also 
enables monitoring an operation process. 
[0005] Since the programmable controller in the 
related art is equipped with only a single set of the inter- 



face portion 8 and the port 9 for communicating with the 
peripheral apparatus 110, a user is forced to alternate 
screens of a display 1 1 1 of the peripheral apparatus 
110 from a monitoring screen to a program-editing 

5 screen, or vice versa. For instance, when the user 
adjusts a performance of the programmable controller 
system at its start, he or she must change the screen 
from that of monitoring to that of program-editting to edit 
or debug the user program, and he or she must change 

w the screen reversely to the monitoring screen from the 
program-editing screen after confirmation of the per- 
■ formance is over. When the performance of the pro- 
grammable controller system is not working as is 
conceived, this procedure i.e., alternating screens, is 

15 required repeatedly to find out a cause of an error, 
which brings about inconvenience and troublesome- 
ness in the trouble shooting. 

SUMMARY OF THE INVENTION 

20 

[0006] It is therefore an object of the present invention 
to solve the problems of the related art explained above. 
In view of the objective of solving the problems 
explained above, the programmable controller of the 

25 present invention includes an input port 2 for taking in 
an external signal, an output port 4 for outputting a sig- 
nal for driving an external load, a first port 9A for com- 
municating with a first peripheral apparatus 1 1 0A, a first 
interface portion 8A connected with said first port 9A, a 

30 user program memory 6 for storing a user program, a 
main processor 1 1 for performing an operation accord- 
ing to the user program, a data memory 5 for storing a 
result of the operation performed by the main processor 
1 1, a sub processor 12 disposed so as to communicate 

35 with the first interface portion 8A and the main proces- 
sor 1 1 , and a system program memory 7 for storing a 
system program controlling the main processor 1 1 and 
the sub processor 12, wherein the main processor han- 
dles a basic command and said sub processor handles 

40 an application command, characterized in that the pro- 
grammable controller further includes a second port 9B 
for communicating with a second peripheral apparatus 
110B, the user program memory 6 is divided into at 
least two memory areas 6A.6B, and the sub processor 

45 12 controls communication of the first port 9A and the 
second port 9B with the memory areas 6A.6B. 
[0007] According to a preferred embodiment, the pro- 
grammable controller further includes a second sub 
processor 12B. The first port 9A communicates with the 

so memory areas 6A.6B controlled by the sub processor 
12 and the second port 9B communicates with the 
memory areas 6A.6B controlled by the second sub 
processor 12B. 

[0008] According to another embodiment, the pro- 
55 grammable controller further includes a first peripheral 
apparatus 11 OA and a second peripheral apparatus 
1 10B. The first peripheral apparatus is capable of mon- 
itoring a performance and editing the user program. The 
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* first peripheral apparatus is capable of accessing to the 

memory areas 6A, 6B through the port 9A. The second 
peripheral apparatus is capable of monitoring a per- 
formance and editing the user program. The second 
peripheral apparatus is capable of accessing to the 5 
memory areas 6A, 6B through the port 9B. 
[0009] A programmable controller convenient and effi- 
cient in trouble shooting is obtained by this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

[0010] The foregoing and a better understanding of 
the present invention will become apparent from the fol- 
lowing detailed description of exemplary embodiments 
and the claims when read in connection with the accomr is 
panying drawings, all forming a part of the disclosure 
hereof this invention. While the foregoing and following ( 
written and illustrated disclosure focuses on disclosing 
exemplary embodiments of the invention, it should be 
clearly understood that the same is by way of illustration 20 
and example only and is not to be taken by way of limi- 
tation, the spirit and the scope of the present invention 
being limited only by the terms of the appended claims. 
[001 1] The following represents brief descriptions of 
the drawings, wherein: 25 

Fig. 1 shows a block diagram of a programmable 
controller in one embodiment of the present inven- 
tion. 

Fig. 2 shows a chart explaining a flow of a process 30 
in a sub processor in one embodiment of the 
present invention. 

Fig. 3 shows a block diagram of a main processor in 
one embodiment of the present invention. 
Fig. 4 shows an example of a program stored in a 35 
user program memory in one embodiment of the 
present invention. 

Fig. 5 shows a block diagram of a programmable 
controller in the second embodiment of the present 
invention. *o 
Fig. 6 shows a block diagram of a programmable 
controller in the third embodiment of the present 
invention. 

Fig. 7 shows a block diagram of a programmable 
controller in the fourth embodiment of the present 45 
invention. 

Fig. 8 shows a block diagram of a programmable 
controller forming a basis for all embodiments of the 
present invention. 

Fig. 9 shows a block diagram of a programmable so 
controller in a related art. 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] Before beginning a detailed description of the 55 
subject invention, mention of the following is in order. 
When appropriate, like reference numerals and charac- 
ters are used to designate identical, corresponding or 



similar components in differing figure drawings. 
[0013] Exemplary embodiments of the present inven- 
tion will now be explained with reference to Figs. 1 to 8. 
First, one embodiment of the present invention is 
explained referring to Figs. 1 through 4, and 8. Fig. 8 
discloses a basic construction of a programmable con- 
troller (hereinafter PC) 100. The PC 100 generally 
includes a central processing portion 10, a system pro- 
gram memory (hereinafter system memory) 7, a user 
program memory (hereinafter user memory) 6, a data 
memory 5, an input port 2, an output port 4. an interface 
portion 8 and a port 9. 

[001 4] The central processing portion 1 0 not only han- 
dles operations such as logic operation or arithmetic 
operation but also controlls another elements included 
in the PC 100. The system memory 7 is connected with 
the central processing portion 1 0 and stores a system, 
program including contents and procedures of opera- 
tion of the central processing portion 1 0. The user mem- 
ory 6, which is a read/write memory capable of rewriting 
the program stored therein, is also connected with the 
central processing portion 10 and stores the user pro- 
gram. The data memory 5, which is a read/write mem- 
ory capable of rewriting the program stored therein, is 
connected with the central processing portion 10 and 
stores the data such as operation results of the central 
processing portion 10. The input port 2 is connected 
with the central processing portion 10 and disposed so 
as to enable a connection with the input device 1 for 
transferring an input signal therefrom. The output port 4 
is connected with the central processing portion 10 and 
disposed so as to enable a connection with the output 
device 3 for transferring an output signal thereto. The 
input device 1 includes elements such as contacts, 
transducers or censors, and the output device 3 
includes elements such as relays, contactors, solenoids 
or stepping motors. The port 9 is disposed so as to ena- 
ble a connection with the peripheral apparatus 110, and 
is connected with the central processing portion 10 
through the interface portion 8. Further, PC 100 of the 
present invention has at least one sub processor 1 2 and 
at least one additional set of a port 9 and an interface 
portion 8. 

[0015] Fig. 1 shows a block diagram of PC of one 
embodiment of the present invention. PC 100 includes a 
sub processor 12, a set of a port 9B and an interface 
portion 8B and a switch 20 in addition to the basic con- 
struction. As shown in Fig. 1 , the sub processor is dis- 
posed within the central processing portion 10 and is 
connected with the main processor 1 1 through a bus 
B3. The sub processor is also connected with the sys- 
tem memory 7 through the bus B3 and a bus B4 so as 
to be controlled by the system program. The data mem- 
ory is connected with the central processing portion 
through a bus B1 and the user memory is connected 
with the central processing portion 10 through a bus B2. 
A combination of a port 9A and an interface portion 8A 
and a combination of the port 9B and the interface por- 
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tion 8B are connected with the sub processor 12, which 
enables the sub processor 12 to communicate with two 
peripheral apparatus 11 OA and 11 OB. In this embodi- 
ment, the peripheral apparatus 11 OA has a display 
screen 111 and is disposed so as to be connected with 
the port 9A. Similarly, the peripheral apparatus 11 OB 
has a display 112 and is disposed so as to be con- 
nected with the port 9B. The user memory is devided 
into a plurality of areas corresponding to the numbers of 
the sets of the port 9 and the interface portion 8, i.e.. the 
numbers of the peripheral apparatus 110 to be con- 
nected. In this embodiment, the user memory is devided 
into two areas 6A, 6B for storing the user programs 
composed by the user using the peripheral apparatus 
110A, 110B respectively. The switch 20 sets the num- 
bers of the user programs to be executed, sets a desti- 
nation of the user program within the user memory 6, 
i.e., 6A or 6B, and selects the user program to be exe- 
cuted by the sub processor 12 from those stored in the 
areas of the user memory 6A and 6B. Since the sub 
processor 12 controls communication of the first port 9 A 
and the second port 9B with the memory areas 6A,6B, 
the first peripheral apparatus 11 OA is capable of 
accessing to the memory areas 6A, 6B through the port 
9A and the second peripheral apparatus 1 1 0B is capa- 
ble of accessing to the memory areas 6A. 6B through 
the port 9B. Thus, each of the user program composed 
by the user using the peripheral apparatus 11 OA and 
the user program composed by the user using the 
peripheral apparatus 1 1 0B is taken into the sub proces- 
sor 12 via interface portion 8A, 8B respectively, and is 
stored in either one of the areas of the user memory 6 A, 
6B according to the destination set by the switch 20. 
When the sub processor 12 performs a sequence oper- 
ation, it executes selected one of the user programs 
stored in the user memory 6A, 6B according to the set- 
ting of the switch 20. 

[001 6] Fig. 2 shows a chart explaining a flow of a proc- 
ess in a sub processor in one embodiment of the 
present invention. As is shown in Fig.2 (a), the sub proc- 
essor executes a main program stored in the system 
memory 7. It also performs a direct memory access 
(hereinafter DMA) transfer from the peripheral appara- 
tus 1 10A, 1 1 0B in parallel to the execution of the main 
program. When the sub processor performs the DMA 
transfer, data from the peripheral apparatus 1 1 0A, 1 1 0B 
are received at ports 9A, 9B respectively, and the sub 
processor 12 processes the data at ports 9A, 9B and 
stores contents of the process for the data 9A, 9B in dif- 
ferent memory area respectively. At this time, the sub 
processor 12 performs an interrupt for the main pro- 
gram by a timer, and judges priority in the processes, 
and performs the process having the highest priority. As 
is shown in Fig. 2 (b), the sub processor judges a com- 
pletion of receiving on a communication protocol. When 
at least either one of the ports 9A, 9B is receiving data 
from corresponding peripheral apparatus 11 OA, 11 0B, 
the sub processor 12 performs other jobs. When receiv- 



ing of the data is completed, the sub processor 12 exe- 
cutes performance such as editing the program, 
monitoring, and I/O set according to a communication 
command as a process for ports. 

5 [0017] A construction of the main processor 11 is 
shown in Fig. 3. The main processor 1 1 includes an 
address generator 30, a controller 31 , a decorder 32, a 
program counter register 33, a program address regis- 
ter A 34 and a program address register B 35. The con- 
io troller 31 is connected with the address generator 30 
and the decorder 32 so as to be able to communicate 
with either of them. Both of the address generator 30 
and the decorder 32 are connected with the sub proces- 
sor 12 through a bus 40. The address generator 30 is 

15 connected with the data memory 5 through a bus 41 
and also connected with the user memory 6 through a 
bus 42, a selector 48 and a bus 44. The decorder 32 is 
connected with the program counter 33, the program 
address register A 34 and the program address register 

20 B 35 through buses 46. The program counter 33, the 
program address register A 34 and the program 
address register B 35 are connected with the data mem- 
ory 5 and the user memory 6 through a bus 45. The pro- 
gram counter 33 is also connected with the user 

25 memory 6 through a bus 43, the selector 48 and the bus 
44. The controller 31 is connected with the user mem- 
ory through a bus 47, the selector 48 and the bus 44. 
When the sub processor accesses the user program 6a 
or 6b, an address data is transferred to the address gen- 

30 erator 30 within the main processor 11, where the 
address data is decoded and an address signal is gen- 
erated and outputted on the bus 42. This address signal 
represents a rewritable space address within the user 
memory 6A and 6B. In this embodiment, the user mem- 

35 ory 6A and 6B is constructed by dividing the memory 6 
according to an address of the memory area. The user 
memory 6a, 6B can also be constructed by individual 
memory chips. The sub processor 12 can access either 
one of the user memory by changing the address. The 

40 address generator 30 also generates an address in the 
data memory 5 and outputs on the bus 41 . 
[0018] The memory area in the user memory 6A, 6B 
is divided by the address, and an information about this 
division is controlled by an address that represents the 

45 first position of the divided memory area (hereinafter 
head address). The sub processor 12 stores this head 
address within the the program address register A 34 
and the program address register B 35 beforehand. The 
sub processor 12 refers to the head address in case of 

so accessing the user program 6A, 6B by a request of the 
peripheral apparatus 1 10A, 11 0B. For instance, in case 
of referring to the N th (N is a positive integer) step of 
the user program, the sub processor 12 accesses an 
address which is N ahead from the head address stored 

55 in the program address register A 34. 

[001 9] When the main processor 1 1 executes the user 
program, the sub processor 12 stores a head address of 
the user program to be executed in the program counter 
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register 33. When the main processor 1 1 is started, the 
main processor 1 1 executes the user program sequen- 
tially counting up the program counter register 33. The 
contents of the program counter register 33 is supplied 
to the main procressor 11 as an address of the user 5 
memory 6A, 6B. The main processor can access the 
program counter register 33, the program address reg- 
ister A 34 and the program address register B 35, when 
they are selected by respective select signals 46a, 46b, 
46c generated in the decorder 32 and outputted on the w 
bus 46 in accordance with a signal outputted on bus 40 
by the sub processor 12. 

[0020] As shown in Fig. 4, the user memory 6A, 6B 
are divided into a plurality of areas (in this case, two 
areas). The first position of the divided memory area is 
has its head address respectively, and the sub proces- 
sor 12 controls the area defined from the head address ( 
"m" or "n" to the last step including "END" as a user pro- 
gram. A plurality of user programs defined above are 
stored in the user memory 6. 20 
[0021] As described above, the user memory 6 (6 A, 
6B) has a function of storing a plurality of user programs 
each including a head address, the sub processor 12 
has a function of being capable of accessing either one 
of the divided areas of the user memory. The sub proc- 25 
essor 12 also has a function of communicating with the 
peripheral apparatus 110A, 110B. In this invention, 
these functions are combined, which enables the 
peripheral apparatus 1 10A, 1 10B to access the divided 
areas 6A, 6B of the user memory 6 through the sub 30 
processor 1 2 respectively, and to display contents of the 
area 6A, 6B on their display screens 111, 112 respec- 
tively. Thus, the peripheral apparatus can perform differ- 
ent kind of processes or jobs at the same time. And the 
programmable controller in this embodiment can per- 35 
form monitoring and editing of the program at the same 
time, when a plurality of peripheral apparatus each hav- 
ing a display screen are connected. 
[0022] The second embodiment of the present inven- 
tion is explained referring to Fig. 5. 40 
[0023] In this embodiment, the PC 1 00 is also capable 
of connecting two peripheral apparatus 11 OA, 1 10B. PC 
100 includes a sub processor 12 which is divided in two 
sub processors 12A, 12B, two sets of port and interface 
portion, i.e., a port 9 A and an interface portion 8 A and a 45 
port 9B and an interface portion 8B, a system memory 
7 which is divided into two system memories 7A, 7B, a 
main processor 1 1, a bus controller 13, a switch 20. a 
data memory 5, a user memory divided into two areas 
6A, 6B, an input port 2, and an output port 4. As shown so 
in Fig. 5, the sub processors 12A, 12B are disposed 
within the central processing portion 10 and are con- 
nected with the main processor 1 1 through the bus con- 
troller 13. The bus controller 13 controlls and switches 
the bus in such a manner that the sub processors can 55 
read the program to be processed when the sub proces- 
sors 12 A, 12B access the user memories 6A, 6B 
respectively or when the sub processors 12A, 12B 



accesses the data memory 5. The sub processor 7A is 
connected with the system memory 7A and the sub 
processor 7B is connected with the system memory 7B 
so as to be controlled by the system program. The sys- 
tem memory 7A stores a first system program and the 
system memory 7B stores a second system program. 
The first system program is not necessarily the same to 
the second system program. The sub processors 12A, 
12B are connected with the main processor 1 1 through 
the bus controller 13. The data memory 5 is connected 
with the central processing portion 10 hrough a bus and 
the user memory 6 is connected with the central 
processing portion 10 through a bus. The combination 
of the port 9A. the interface portion 8A and the sub proc- 
essor 12A enables the sub processor 12A to communi- 
cate with the peripheral apparatus 11 OA. The 
combination of the port 9B the interface portion 8B and, 
the sub processor 12B enables the sub processor 12B 
to communicate with the peripheral apparatus 11 0B. 
The peripheral apparatus 1 10A, 1 10B have the display 
screens 111, 112 respectively. The user memory 6 is 
devided into two areas 6A, 6B for storing the user pro- 
grams composed by the user using the peripheral appa- 
ratus 11 OA, 11 0B respectively. The switch 20 is 
connected with the bus controller 13 and sets the num- 
bers of the user programs to be executed, sets a desti- 
nation of the user program within the user memory 6, 
i.e., 6A or 6B, and selects the user program to be exe- 
cuted by the sub processor 12 from those stored, in the 
areas of the user memory 6A and 6B. An information of 
many kinds of setting for the user memory 6A, 6B by the 
switch 20 is stored in a register (not shown in Fig.5) in 
the bus controller 1 3, which enables the sub processors 
12A, 12B to read the information of the switch 20 by 
accessing the register. Thus, each of the user program 
composed by the user using the peripheral apparatus 
11 OA and the user program composed by the user 
using the peripheral apparatus 11 0B is taken into the 
sub processor 12 A, 12B via interface portion 8 A, 8B 
respectively, and is stored in either one of the areas of 
the user memory 6A, 6B according to the destination 
set by the switch 20. When the sub processor 12 per- 
forms a sequence operation, it executes selected one of 
the user programs stored in the user memory 6A, 6B 
according to the setting of the switch 20. In this embod- 
iment, efficiency of minitoring and editing is improved. 
[0024] The third embodiment of the present invention 
is explained referring to Fig. 6. 

[0025] In this embodiment, the PC 1 00 is also capable 
of connecting two peripheral apparatus 1 10A, 11 0B, PC 
1 00 includes a sub processor 1 2 which is divided in two 
sub processors 12 A, 12B, two sets of port and interface 
portion, i.e., a port 9A and an interface portion 8A and a 
port 9B and an interface portion 8B, a system memory 
7 which is divided into two system memories 7A, 7B, a 
main processor 11, a switch 20, a data memory 5, a 
user memory divided into two areas 6A, 6B, an input 
port 2, and an output port 4. As shown in Fig. 6, the sub 



9 



EP0 923 010 A2 



10 



processors 12 A, 12B are disposed within the centra! 
processing portion 10 and are connected with the main 
processor 1 1 . The sub processor 7A is connected with 
the system memory 7A and the sub processor 7B is 
connected with the system memory 7B so as to be con- 5 
trolled by the system program. The system memory 7A 
stores a first system program and the system memory 
7B stores a second system program. The first system 
program is not necessarily the same to the second sys- 
tem program. The sub processors 12 A, 12B are con- 10 
nected with the main processor 1 1 . The data memory 5 
is connected with the central processing portion 10 
hrough a bus and the user memory 6 is connected with 
the central processing portion 10 through a bus. The 
combination of the port 9A, the interface portion 8A and 15 
the sub processor 12A enables the sub processor 12A 
to communicate with the peripheral apparatus 11 OA. 
The combination of the port 9B the interface portion 8B 
and the sub processor 12B enables the sub processor 
12B to communicate with the peripheral apparatus 20 
11 0B. The peripheral apparatus 11 OA, 11 0B have the 
display screens 111, 112 respectively. The user mem- 
ory 6 is devided into two areas 6A, 6B for storing the 
user programs composed by the user using the periph- 
eral apparatus 1 10A, 1 10B respectively. The switch 20 25 
is connected with the main processor 1 1 and sets the 
numbers of the user programs to be executed, sets a 
destination of the user program within the user memory 
6, i.e., 6A or 6B, and selects the user program to be exe- 
cuted by the sub processor 12 from those stored in the 30 
areas of the user memory 6A and 6B. All information of 
many kinds of setting for the user memory 6A, 6B by the 
switch 20 is stored in a register (not shown in Fig. 6) in 
the main processor 1 1 , which enables the sub proces- 
sors 12 A, 12B to read the information of the switch 20 35 
by accessing the register. Thus, each of the user pro- 
gram composed by the user using the peripheral appa- 
ratus 1 10A and the user program composed by the user 
using the peripheral apparatus 11 0B is taken into the 
sub processor 12 A, 12B via interface portion 8A, 8B 40 
respectively, and is stored in either one of the areas of 
the user memory 6A, 6B according to the destination 
set by the switch 20. When the sub processor 12 per- 
forms a sequence operation, it executes selected one of 
the user programs stored in the user memory 6A, 6B 45 
according to the setting of the switch 20. In this embod- 
iment, efficiency of minitoring and editing is improved. 
Further this embodiment can simplify its construction 
because no bus controller 13 is employed when com- 
pared to the second embodiment. 50 
[0026] The fourth embodiment of the present inven- 
tion is explained referring to Fig. 7. 
[0027] In this embodiment, the PC 100 is capable of 
connecting three peripheral apparatus 11 OA, 11 0B, 
110C. The peripheral apparatus 110C has a display ss 
screens 1 1 3 similarly to the peripheral apparatus 1 1 0A, 
11 0B. in order to connect three peripheral apparatus, 
PC 100 includes an extra set of a port 9C and an inter- 



face portion 6C in addition to the two sets of port and 
interface portion, i.e., the port 9A and the interface por- 
tion 8A and the port 9B and the interface portion 8B, dis- 
closed in Fig.6. in this embodiment, the sub processor 
12B communicates with two peripheral apparatus 1 10B, 
1 10C, through the port 9B and the interface portion 8B 
and the port 9C and the interface portion 8C respec- 
tively. The user memory 6 is devided into three areas 
6A, 6B, 6C for storing the user programs composed by 
the user using the peripheral apparatus 110A, 110B, 
1 10C respectively. The switch 20 is connected with the 
main processor 1 1 and sets the numbers of the user 
programs to be executed, sets a destination of the user 
program within the user memory 6, i.e., 6A, 6B or 6C, 
and selects the user program to be executed by the sub 
processor 12 from those stored in the areas of the user 
memory 6A, 6B and 6C. An information of many kinds of 
setting for the user memory 6A, 6B, 6C by the switch 20 
is stored in a register (not shown in Fig. 7) in the main 
processor 11, which enables the sub processors 12A, 
12B, to read the information of the switch 20 py access- 
ing the register. Thus, the user program composed by 
the user using the peripheral apparatus 11 OA is taken 
into the sub processor 12A via interface portion 8A and 
the user programs composed by the user using the 
peripheral apparatus 1 10B, 1 10C are taken into the sub 
processor 12B via interface portion 8B. Each of these 
programs is stored in either one of the areas of the user 
memory 6A, 6B, 6C according to the destination set by 
the switch 20. The other construction is the same as the 
third embodiment. 

[0028] As described above, above embodiments can 
perform monitoring and program-editing simultane- 
ously, which provides a programable controller having 
high efficiency. 

[0029] This concludes the description of the preferred 
embodiments. Although the present invention has been 
described with reference to a number of illustrative 
embodiments thereof it should be understood that 
numerous other modifications and embodiments can be 
devised by those skilled in the art that will fall within the 
spirit and scope of the principles of this invention. More 
particularly, reasonable variations and modifications are 
possible in the component parts and/or arrangements 
of the subject combination arrangement within the 
scope of the foregoing disclosure, the drawings and the 
appended claims without departing from the spirit of the 
invention. In addition to variations and modifications in 
the component parts and/or arrangements, alternative 
uses will also be apparent to those skilled in the art. 

Claims 

1 . A programmable controller including an input port 2 
for taking in an external signal, an output port 4 for 
outputting a signal for driving an external load, a 
first port 9A for communicating with a first periph- 
eral apparatus 11 OA, a first interface portion 8 A 
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connected with said first port 9A, a user program 
memory 6 for storing a user program, a main proc- 
essor 1 1 for performing an operation according to 
said user program, a data memory 5 for storing a 
result of said operation performed by said main 5 
processor 1 1 , a sub processor 1 2 disposed so as to 
communicate with said first interface portion 8A and 
said main processor 11, and a system program 
memory 7 for storing a system program controlling 
said main processor 1 1 and said sub processor 12, 10 
wherein said main processor handles a basic com- 
mand and said sub processor handles an applica- 
tion command, characterized in that said 
programmable controller further includes a second 
port 9B for communicating with a second peripheral 15 
apparatus 1 10B, a second interface portion 8B con- 
nected with said second port 9B, said user program 
memory 6 is divided into at least two memory areas 
6A.6B, and said sub processor 12 controls commu- 
nication of said first port 9A and said second port 20 
9B with said memory areas 6A.6B. 

A programmable controller according to claim 1, 
further including a second sub processor 12B, 
wherein said first port 9A communicates with said 25 
memory areas 6A.6B controlled by said sub proc- 
essor 12 and said second port 9B communicates 
with said memory areas 6A,6B controlled by said 
second sub processor 12B. 

30 

A programmable controller according to claim 1, 
further including a first peripheral apparatus 11 OA 
and a second peripheral apparatus 11 OB, wherein 
said first peripheral apparatus is capable of moni- 
toring a performance and editing said user pro- 35 
gram, said first peripheral apparatus is capable of 
accessing to said memory areas 6A, 6B through 
said port 9A, said second peripheral apparatus is 
capable of monitoring a performance and editing 
said user program, and said second peripheral 40 
apparatus is capable of accessing to said memory 
areas 6A, 6B through said port 9B. 
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(54) Programmable controller 



(57) A programmable controller includes a first port 
9A for communicating with a first peripheral apparatus 
110A, a first interface portion 8A connected with the first 
port 9A, a second port 9B for communicating with a sec- 
ond peripheral apparatus 11 0B, a user program memory 
6 for storing a user program, a main processor 11 for 
performing an operation according to the user program, 
and a sub processor 12 disposed so as to communicate 



with the first interface portion 8A, the second interface 
portion8B and said main processor 11. The user pro- 
gram memory 6 is divided into at least two memory ar- 
eas 6A.6B, and the sub processor 12 controls commu- 
nication of the first port 9A and the second port 9B with 
the memory areas 6A.6B. A programmable controller 
convenient and efficient in trouble shooting is obtained 
by this invention. 
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